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as a whole and in two individual settlements. 

The Late Roman period is distinctive with regard to its animal husbandry, with significant changes 
in species proportions and sex ratios of the main livestock. This may have been related to the collapse 
of markets, population decline and smaller settlement density (and resulting environmental change). 
On the other hand, it is possible that a change in ethnicity would have caused changes in animal 
husbandry. A change in ethnicity has been observed in the material culture and building style of the 
Late Roman period. Variability between rural settlements is seen in the LSI data for cattle: width 
measurements from Tiel-Passewaaijse Hogeweg are significantly larger than those from Tiel-Oude 
Tielseweg. Perhaps this can be explained by a difference in ethnicity of the inhabitants, with two dif- 
ferent herds that did not interbreed. 

It is not clear exactly where the Late Roman immigrants would have come from, other than ‘north 
of the Rhine’. Zooarchaeological studies of settlements in the northeastern coastal zone of the Nether- 
lands show that pig did not play an important role in animal husbandry.”’ Closer to the river Rhine, 
in the east of the Netherlands, pig was more important, although the proportion of pig in the River 
Area is higher in all Late Roman sites.” The lack of zooarchaeological data from the areas close to the 
Rhine and outside the Roman Empire means that it is not possible at the moment to compare animal 
husbandry on different sides of the border. 


7.7.3.2 Food supply to army and town 
With only one consumer site in the Late Roman period — a castellum in Nymegen — and a relatively low 
number of rural sites, studying food supply is not easy. The species proportions for the Late Roman 


© Despite the unsuitability of the landscape, sheep or higher proportions of 6, 11.8 and 14.3 % (Bentumersiel 
goats were common, especially in the Early Roman and Jemgumkloster, both dated 1st century B.C. — 3rd 
period. century A.D.; Kiichelmann 2013; Zawatka/Reichstein 
78° E.g. Heeren 2006, 90; 2009, 72-73; Van Renswoude 1977). 
2009b, 472. 788 Heeten: 16 % pig (4th century; Lauwerier et al. 1999). 
87 E.g. Paddepoel: 0.9 % pig (200 B.C. — A.D. 250; Knol The low percentage of pig for Wijster could be due to 
1983); Englum: 0.3 % (A.D. 0-150) and 1.7 % pig (A.D. the bad preservation in this site, and can therefore not 
100-250; Prummel 2008). However, in settlements just be taken as representative (Clason 1967). 


across the modern border with Germany, pig has much 
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castellum differ from those in the rural settlements, with a high proportion of horse (only one rural 
site has a similar proportion) and a much lower proportion of pig than is found in the rural sites (figs. 
5.11 and 6.1). Most of the cattle are slaughtered as adults, with a smaller slaughter peak in the fourth 
year. The high number of adult cattle is similar to that found in two of the rural settlements, but in 
rural sites more animals are killed in the first three years. LSI data indicate that the cattle in Nijmegen 
were not supplied by the Late Roman rural settlements included in this study, but that they form a 
distinct, larger population. It is possible that Nijmegen was supplied by a small surrounding region, 
which does not include the rural sites included here, all of which are located further than 15 km away. 
With a smaller population in Nijmegen in this period, perhaps food supply could have been arranged 
at a more local level than in the previous period. Unfortunately, there are no zooarchaeological data 
from Late Roman rural settlements close to Nijmegen. A second explanation is that the castellum was 
supplied from a different region. If existing regional trade networks had collapsed, then it may have 
been necessary to supply food from further away. The question remains whether it would have been 
safe to transport cattle over longer distances in periods of instability. Whatever the explanation is, the 
Late Roman forts were isolated posts,” and it should therefore not be surprising that there is a differ- 
ence between the livestock found in the castellum and in the countryside. 


789 Willems/Van Enckevort 2009, 27. 
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8. Final thoughts 


8.I FOOD SUPPLY 


In the last decades B.C., the Roman army became a permanent presence in the Netherlands. Initially, 


70 which were either bred by the army locally or arrived through 


food supply relied strongly on pigs, 
military supply lines. Cattle seem to have been requisitioned locally, although some may also have 
come from further away. Since the local farmers were not yet used to producing surplus food, it was 
not possible for the army to rely on local supply completely. A similar food supply strategy is seen in 
other early military sites, such as Dangstetten and Velsen, where pig is also the most common species”! 
In contrast to this, in the early fort of Alchester (UK), the species spectrum, slaughter ages and size of 
livestock suggest local procurement.” This first stage did not last long. Cattle soon became increas- 
ingly important for military meat consumption, and there is now evidence for the import of cattle as 
well as the provisioning with local livestock. Consumers dietary preference can be seen in the slightly 
higher proportion of pigs in military sites. 

From the early 1st century A.D., Nijmegen developed as an urban as well as a military centre. 
This resulted in another group of consumers that needed to be fed. Cattle provided most of the meat 
consumed in the town. In the Early Roman period, pig is the second species. Perhaps these pigs were 
raised in the town, as has been suggested for other regions.” In the early Middle Roman period, 
sheep or goat is the second species, which can either be explained by availability or dietary preference 
of urban people. 

The increasing numbers of imported pottery and other material culture found in rural settlements, 
especially from the late 1st century onwards, suggests that the supply of livestock to the army and 
town was not a one-way process, and that the farmers benefited. The town of Nijmegen must have 
been an important market place for the surrounding region. Inhabitants from rural settlements in the 
Dutch River Area brought their surplus produce and animals here. The animals were transported on 
the hoof and slaughtered in the town. Army representatives could have bought cattle here, or have 
travelled to the rural settlements. 

For both army and town, the zooarchaeological data suggest direct distribution rather than indirect 
distribution.’””* Species proportions are similar to those in the rural settlements, both young and older 
animals are found, and all body parts are present. Direct distribution implies that farmers were in 
control and herd security determined which animals are supplied. Furthermore, the distance between 
producer and consumer was small. This suggests small-scale transactions between individual produc- 
ers and consumers rather than merchants mediating between farmer and consumer and operating on 
a large scale. While not enough is known about butchery in the consumer sites, there is evidence for 
large-scale processing of cattle in Middle Roman urban Nymegen which is similar to that found in 
other Roman towns. This fits better with indirect distribution. This means that while supply of live- 


70 Thijssen 1988; Cavallo et al. 2008. century later than the other sites. 
Pi Uerpmann 1977; Cavallo et al. 2008. 73 Cool 2006, 84; Hesse 2011, 219, 233; Lepetz 1996, 89. 
792 


Thomas 2008. The difference can perhaps be explained ™ See paragraph 1.3.2. 
by the difference in date, with Alchester about half a 
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stock to the consumer sites was not under the control of the consumer, the processing of cattle was 
standardised to some degree. 

Food supply for the non-agrarian population in the research area need not all have been produced 
within the border of the Roman Empire. There are indications that especially cattle were also supplied 
from north of the Rhine. One example is the settlement of Feddersen Wierde, where Roman imports 
were found, as well as donkeys and mules.” An increase in the number of cattle stalls suggests an 


7% The com- 


increase in the scale of cattle breeding, and this is the likeliest trade product of this region. 
ment from Tacitus on the Frisian revolt being a reaction against unrealistic tax demands of cattle hides 
is another indication that cattle or cattle products travelled across the border in the early 1st century.” 
Stallibrass emphasises the importance of cattle droving, which could occur over long distances.””* 

In Roman Britain, movement of cattle has been investigated by isotopic analysis.” This field of 
research holds a lot of potential, just as analysis of ancient DNA,*” but so far research in the Roman 


Netherlands has not made use of this potential. 


8.2 CHANGES IN FARMING 


While the presence of the army and town meant an increase in the number of people in the region, 
the rural population of the Dutch River Area also increased, especially in the 2nd and 3rd centuries. 
This is clear from the increase in simultaneous farmhouses in several larger settlements, such as Tiel- 
Passewaaij and Wijk bij Duurstede-De Horden, but even more so from the distribution of known find 
spots for the region.*"! 

So how did farmers respond to the increased demand for food? First, they specialised to a limited 
extent in certain products, such as wool and horses. This relative specialisation could differ between 
settlements and even between households within a settlement. Batavians were known for their cav- 
alry units, and clearly had an affinity with horses. Furthermore, the connections that veterans had 
with the army seem to have made it easier for them to specialise in breeding and supplying horses 
(fig. 8.1). The study of individual households, which revealed this link between horse breeding and 
veterans, provides one of the best chances of discovering agency in farming. The spread of Roman 
butchery methods and accompanying tools is another example where agency can be observed. Another 
example of specialisation is the evidence for wool production found in 1st-century Tiel-Passewaaijse 
Hogeweg. The decline of this wool production around 100 A.D. coincided with the 10th legion leav- 
ing Nijmegen, which led to a tentative hypothesis that the wool was produced specifically for the 10th 


legion.*” 


A parallel development was observed in the Swiss villa of Biberist, where evidence for wool 
production was found for the 1st century, when a legion was stationed at Vindonissa, but not for later 
periods, when the legion had left.” Although relative specialisation can be identified, farming was 
mostly non-specialised, with mixed farming and exploitation of several animal species for a range of 
products being normal. 

Second, the size of cattle and horses increased. This can reflect catering to the customer's demand 
for larger animals — for whatever reason —, intensification of animal husbandry — more meat per 


animal, or intensification/extensification of arable farming — larger plough oxen could draw heavier 


75 Johnstone 2008, 142. Due to the problems involved 8 Stallibrass 2009. 


with differentiating between horses, donkeys and 7? Minniti et al. 2014. 
mules, there are no positive identifications for sites in 800 Colominas et al. 2014. 
the research area. 8°! Vossen/Groot 2009, 88, 90, fig. 3. 
6 Wells 1996. 802 Groot 2008, 72. 
77 Annals 4, 72. 803 Deschler-Erb 2006; Deschler-Erb/Akeret 2011, 30. 
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8.1. Veterans had connections with the army, which may have put them in a better position to specialise in breeding horses. 


ploughs or in heavier soils. The increase in size 1s likely to have been due to the introduction of larger 
cattle and horses, which were then crossed with the local animals. An increase in the size of livestock 
is seen throughout the northwestern provinces.’ 

Third, there is evidence for both intensification and extensification of arable farming. The first 
can be concluded from the increase in slaughter ages of cattle — indicating that products of the living 
animals, such as manure and traction, were becoming more important —, while the second is seen in 
the expansion of arable land, which has been suggested for Tiel-Passewaaij.*” Intensification of arable 
farming is found in other regions as well. Peters saw the increased importance of cattle and higher 
slaughter ages as evidence for intensification as well as for the increased importance of cattle as trans- 
port animals.*"° The Thames Valley (UK) also saw an increase in the proportion of cattle in combina- 
tion with a shift to exploitation of secondary products.®” At the same time, there was a change in sex 
ratios of cattle from mostly females to mostly males. In Northern France, exploitation of cattle varies 
between sites, but some rural sites or villae show high proportions of older cattle and a dominance 
of males, which suggests that traction was most important. The increase in cattle at the expense of 
sheep during the Roman period supports this.” In the Dutch River Area, cows seem to dominate 


504 Albarella et al. 2008; Dobney et al. 1996, 31-33; 805 Groot/Kooistra 2009. 
Johnstone 2004; Lepetz 1996; Peters 1998; Schibler/ 806 Peters 1998, 237. 
Schlumbaum 2007; Schlumbaum et al. 2003; Teichert 807 Hesse 2011. 

1984. 808 Lepetz 1996, 83, 86, 94. 
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the rural assemblages. Mortality profiles show little or no evidence for dairying.*” The occurrence 


of pathological lesions associated with traction on cow bones suggests that cows as well as oxen were 


used for traction.*!” 


The development of villae in many regions is itself evidence for intensification and 
extensification of arable farming, and also for specialisation, since there was a strong focus on cereals 
in most villae. However, true villae are not found in our research area. 

While certain trends in farming can be recognised in the River Area and other regions, there is a 
large degree of variability in species proportions and exploitation. Such variability was also observed 


811 Hesse believes that economic concerns — market 


for the Thames Valley and Northern France. 
demand — are the main factor determining the nature of animal husbandry, followed by environmental 
factors and cultural tastes. We can add agency to this, since a farmer’s life history, experience, knowl- 


edge and personal connections would also have been important. 


8.3 SCALE OF PRODUCTION 


Agrarian production was small in scale, but this was compensated for by the large number of rural set- 
tlements. We have already seen in paragraph 7.1.4 how small-scale horse breeding could have supplied 
all the horses needed by the army. The question is whether this also applied to other agrarian products. 
Groot et al. compare production and storage capacity with local requirements for food for two rural 
settlements and conclude that — if only cattle were stabled, and stables were full — then a surplus of 
7-40 cattle could have been produced per year.” Production of a surplus of cereals (emmer wheat and 
barley) was possible for all periods, although it was small in some. Another publication, focusing on 
barley as fodder, concluded that a substantial amount of the barley required by the army could have 
been produced locally.** While the figure used for the daily amount of barley needed by a horse was 
very high, the number of horses was underestimated, and draft animals and horses in the town were 
not taken into account. Much of the cereals consumed by urban and military people came from outside 
the research area, since it is unlikely that spelt and bread wheat were grown here. 

While the army had a strong presence in the research area, the urban part of the population was 
relatively small compared to other regions, with only one urban centre and few or no large vici. Even 
the size of the army was limited after the legion that was stationed in Nijmegen in the Flavian period 
left. The population for late 1st-century Nijmegen has been estimated at 10,000 (military and civilian), 
while the rural population consisted of over 50,000 people in the Middle Roman period. 

Using the figures from Groot et al. 2009, and assuming that all meat came from cattle to simplify 
matters, 2735 animals would have been needed per year to feed the military and urban population of 
Nijmegen.*" Lepetz used a different approach to calculate the number of animals needed to feed the 
population of Roman Arras. He assumed a meat consumption per person of 50-200 g per day, and a 
meat yield of 320 kg per cattle.*!’ This is based on a withers height of 135 cm, which is much larger 
than the average of 117 cm found for Middle Roman consumer sites in the research area. If we take 
a meat yield of 200 kg,*"° 913 to 3650 cattle would be needed per year in Nijmegen. Considering the 
high number of settlements (c. 1000) and the potential of 7-40 surplus animals per settlement, local 


8° Cow’s milk was of little importance in Roman Italy, 84 Based on 10 % meat in the diet. 

and this may also have been the case in the Roman 815 Lepetz 1996, 137-138. 

provinces. MacKinnon 2004, 94; White 1970, 206. *© Roughly in the middle between Lepetz’s figure and 
810 Groot 2005c. the meat yield used by IJzereef for small Bronze Age 
BIL Hesse 2011; Lepetz 1996. cattle (live weight 200 kg, meat yield is 30 % of live 
812 Groot ef al. 2009. weight). IJzereef 1981, 184. 


SB Vossen/Groot 2009. 
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supply of meat would not have been a problem. Of course, in reality sheep and pigs also contributed to 
the consumer diet, we have not considered the consumer sites outside Nijmegen, and the proportion of 
meat may have been much higher than assumed. Nevertheless, we can conclude that many small-scale 
operations resulted in large-scale production of livestock when seen on a regional level. 


8.4 WHAT DID THE ROMANS DO FOR US? EXPLOITATION 
VERSUS OPPORTUNITY 


The Roman conquest of Northwestern Europe had a major impact on local agricultural economies, 
who were now faced with a demand for food and other agrarian products and adapted their farming 
to accommodate this demand.*'? What were basically self-sufficient agricultural societies in the Late 
Iron Age were transformed into market-oriented agricultural economies in the Roman period. This 
was accomplished in different ways. First, arable farming seems to have become more important, and 
there are signs of extensification and intensification, especially from the late 1st century onwards. 
Second, output of livestock, whether as meat or traction, was increased by introducing and breed- 
ing larger animals. Third, relative specialisation in certain products occurred. Horse breeding forms 
the main type of specialisation, and provided an important surplus product especially in the 2nd and 
3rd centuries. Despite these developments, it is striking how little farming changed in other respects. 
Mixed farming continued to be practised, with a range of crops and animals. This is probably due to 
the scale of production, which was small, and the environmental constraints of the River Area, which 
did not allow the large-scale growing of cereals that is found in the villa landscapes to the south. 

Farmers were self-sufficient with regard to most of their food, but selling some of their produce on 
the market allowed them to become dependent on others for goods such as pottery and textiles. While 
exploitation of rural people is likely to have occurred, especially in the earliest period, opportunity 
seems to have been more important. 


8.5 FROM SELF-SUFFICIENCY TO MARKET PRODUCTION 


So, based on this case study, what can we say about the way in which previously self-sufficient rural 
communities responded to a market demand for agrarian products? How did they achieve a move 
from subsistence farming to market production? What strategies did they employ to increase their 
production? The rural communities in the Roman Dutch River Area responded at first by increasing 
the emphasis on meat production of cattle, by slaughtering them younger and by increasing their size. 
Any surplus cattle were supplied to the army and town. Specialisation in some products, such as wool 
and horses, is visible, but was always secondary to maintaining the mixed farming system. Close to 
the town of Nijmegen, more pigs were kept, which can be linked to the proximity of the market. The 
most significant changes are seen around the mid-2nd century A.D., a century and a half after the 
Roman army first arrived in the region. Horse breeding becomes much more important, and there are 
clear indications that arable farming was intensified, leading to an increase in production. The large 
granaries that are found in the rural settlements also reflect the larger scale of production. The output 
per animal was larger, as the size of cattle increased even further. Pork production intensified but this 
was only at a small scale. An increase in cattle size and an increase in the importance of arable farming 


817 Peace and the resulting prosperity that lasted for about 


two centuries after the Roman conquest of course also 


affected agriculture. 
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is also seen in other regions of the northwestern Roman Empire. The main difference between our 
and other regions seems to be the scale of production. The Dutch River Area is characterised by a lack 
of villas, the prototypical Roman agrarian businesses aimed to produce food for the towns. Instead, we 
find small settlements, which may only have produced a small surplus each. However, the settlement 
density is so high that the total amount of food produced would have been substantial. 

It was not just farming that changed in response to market demand; the impact also involved a 
dependency on the market. The focus on producing marketable agrarian products went hand in hand 
with a loss of self-sufficiency in crafts such as production of pottery, textiles and leather. Whereas these 
goods had previously been made in the rural settlements, farmers now bought the finished products 
at the market, even if they still produced the raw material (such as wool) in some cases. Despite this 
growing dependency on the market, it is likely that farmers continued to be self-sufficient with regard 
to most of their food. 

We have also gained insight into the strategies that were used in the provisioning of the Roman 
army and town in the research area. Only in the earliest phase of the military occupation do we find 
self-sufficiency (raising their own pigs) and the only hint of forceful requisitioning (young cattle). The 
similarity of species proportions and slaughter ages for the earliest fort in Nijmegen to those in other 
regions suggests that the Roman army had a common strategy when it came to food supply in newly 
occupied regions. It was not long before a mix of local supply and imported meat is seen, followed in 
the late 1st century by a predominantly local supply (at least for meat). By this time, the meat supply 
had become standardised, and reflects an adaptation to local availability, with cattle dominating the 
diet in the countryside, the town and the military camps. Cereals continued to be imported, because 
a local supply of spelt and bread wheat was not achievable in this region. In the Late Roman period, 
the connection between Nijmegen and the wider surrounding region is lost. At the moment it is not 
clear where the meat consumed in Late Roman Nijmegen was coming from, but it certainly did not 
come from the rural settlements included in this study. 

So, meat was supplied from local sources during much of the Roman period. But what was the 
interaction between farmers and urban and military consumers like? Should we see the Roman 
authorities as demanding certain products from the farmers? Or did the farmers decide what to pro- 
duce and what they could spare? There are some indications that the latter applied to our region, and 
that demand did not drive production to any great extent. First, the proportions of the animals found 
in the town and army camps are similar to those found in the rural settlements, and do not differ very 
much from those found in the preceding Late Iron Age. If consumers had dietary preferences differ- 
ent from those of the farmers, they were only able to satisfy those to a limited degree. Second, the 
slaughter ages of cattle found in the town and army camps show a mixture of young and old animals. 
If production was aimed entirely at producing meat, then we would expect to see mostly young ani- 
mals. The same arguments suggest that the contact between the farmers and the buyers of the meat 
was direct, and that merchants or middlemen did not play a role. The variety in species proportions 
and exploitation of livestock in rural settlements further suggests that farmers decided for themselves 
how to farm, and were not given directions from above. 

The Roman Empire consisted of a multitude of regions, each with its own history, culture and 
environment. After the Roman army arrived in the provinces, each region had to find its own solution 
to deal with the Roman occupation and the challenges this provided for animal husbandry and food 
supply. For the Dutch River Area, the solution consisted of a continuity of farming practices in com- 
bination with an increase in the scale of production. With a high settlement density, each individual 
settlement only needed to supply a relatively small surplus to feed the town and army. Local farmers 
determined production, and supplied those products that were traditionally important in their agrar- 
ian regime: cattle, barley and emmer wheat. They also took advantage of the new opportunities pro- 
vided by the market, and specialised to some extent in products such as horses and wool. The Roman 
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consumers had to adapt to the availability of food in the region, and when this was not acceptable to 
them, they had to import food. Spelt and bread wheat were imported from other regions, but there is 
little evidence that meat was imported at a large scale. This system arose during the 1st century A.D. 
and worked until the later 3rd century. It was only during the chaos of the later 3rd century that the 
system collapsed, and food production and food supply changed. 
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